JP 2004-83546 A 2004. 3. 18 



(i9)H»ai«i¥if(JP) (i2)ii ga SI (A) (mn^tam^^m^ 

4$l|2004-83&46 

(P200i-8354M) 
(43)&»B IF«16«3^18B(2004.3.1Q 

(51) Int. CI.' Fi X— V3— K mm 

C07K 14/46 C07K 14/46 ZNA 4H045 

C07K 1/30 C07K 1/30 



mmmm BS^^cDia sol (± 24 M) 



(21) tUHS-^ 


1t®i2002-320425 (P2002-320425) 


(71) aisA 


301021533 


(22) aiHB 


W-mi4miBlB (2002.11.1) 








(3i)«5ta±gi»-^ 


i|f 1(2001-356709 (P2001 -356709) 






m ^iPi^f^ ffl 1-3-1 


(32)«$tB 


¥^13^11^21B (2001.11.21) 


(72) 






(33) m9tm^mm 


B2p:E (JP) 






1=L«ift«¥Efl35Em2^1 7-2- 1 a 


(31)«$t«±5R#^?' 


!|tS2002-104477 (P2002-104477) 








(32)«5tH 


^^14J^4^ 5 B (2002. 4. 5) 








(33)«$^li£^l9 


BSPE (JP) 


(72) 






(31) «5t«l^5R»-^ 


i|tS2002-l 92339 (P2002-192339) 






^LI!iHiS¥E^^m2^1 7-2 - 1 a 


(32)«5tB 


^mumBlB (2002.7.1) 








(33)ft%ffi£SSIS 


s^m (JP) 














-A(S 


^%) 4H045 AAIO AA20 CA52 EAOl GA06 
GA22 GA23 GA25 



(54) mm^^m MMmmoD^m^>^'i^m 



(57) iwm} 

[US] >'''<i^ 'K=tmMi^A^'^m^£M.m^'hmMi^. >'^<i"K.<ommiS:m 

^M.m.. #t^. ^ ^ :^ iy m. ^ ^' o m . ^ =^ :^ -i:^ ti i> ti m . ^ "7 ti l> m . 

V -fy ^ M . ;*77h->-->-^-^S. ^/^/WS. ^v'>'M. => 

i^-^m. X3 -fs u -f- :if \^ m . y ^^f-m. ■'^ ^< :^ i-- ^ m . '^=>.j^-^=>.iiu^m 

[jURHI neb 



(2) JP 2004-83546 A 2004.3,18 



[ » f T- 1* * «s la 1 

[ W * II 1 1 

R * n f^j * 60 J51 m 7X « . ^ < i±m A^ t m m^m(^7Kmic± s -i- ^ @ « 

iSi ^ t c^:) fo o T . g m « -r 6 m ^ W i- 5 ^ ^^ ^ K o 
[ M * 3S 2 1 
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(Gymnocanthus) , 3nXv^::^7v^:tfS (I-iemi lepidotus) , 
"7 iJ M (Furc ina) , "7 iJ ^ M (Hypomesus) , v/v^-Y^Jg (S 

pi r inchus) , -^^-yhi^i^-Y^M (Mai lotus) , ^d^^y^S (Pleu 
rogrammus) ^ y^'^yl/M (Sebas tes) ^ ^v^VM (CI upea) , 10 
^://l^-rR (Limanda) . ^ u U 4 M (Liopsetta) . ( 
CI i doderma) , V^^^^M (CI e i s thenes) , y< y< 4 M (Mi 

crostomus) , iy^:=Lj\iyz2.:^U^^ (Lepidopsetta) ^ ^ U ^ 

m (Plat ichthys) . 4 ^ B (Kareius) . U ^ M (Eo 

psetta) , y M (Gadus) , :^ ^ h ^ V ^ M (Theragra) . ^ 
-i- ^ (Ammodytes) , v'!7^;^7^:3S (Hypoptychus) , -vTv^S 
(Trachurus) , "f- ^ ^ ^ :t M (Brachyops i s) , ::=^ iy ^ ^ M 
(Pho 1 i s) . :t ^ -r ^ m (Op i s thocentrus) . :M :^ M (Z 

oarces) , V ^ ^ M (Ascoldia) . ^/cfli^n^^^:3f^^>'7KM (Pho 

1 i d a p u s ) « -f 5 :^ a -e ^ It * ^1 1 IB ^ >^ i> K o 20 

[ W * 11 3 1 

^ y< W . ^ :^ ^ :^ (Myoxocepha lus s te I 1 er i 

Ti les ius) ^ ti ij iy (Gymnocanthus herzenste 

ini Jordan et Starks)^ h'y::trv^:t?(Myoxocephalu 
s polyacanthocephalus (Pal las) ) ^ ':^7^H:3Xv^;^7v^ 
(Hemi lepidotus jordani Bean) , i> (Furc 

ina osimae Jordan et Starks)^5^:^7(Hypomesu 
s pretiosus japonicus (Brevoort))^^iy:^7y!7:t^ 
^ ^ (Hypomesus ol idus (Dal las) ) ^ ^ ^ (Spir i 

nchus lanceolatus (Hikita)),;*^:7h>^V-V^(Mal 30 
lotus vi 1 losus (Mul ler) ) ^ ^ J y (Pleurogr 
ammus monopterygius (Pal las) ) ^ ^ ^ ^ / ~^ ^ (Seb 
astes steindachner i Hi Igendorf) ^ (Clup 
ea pallasii Valenciennes) (Limanda h 

erzensteini Jordan et Snyder) ^:^:^::^W-f (Lima 
nda punctat i ss ima (Ste indachner) ) ^ ^ u iS ^ M 
(Limanda schrenki Schmidt) ^ ^;^f^::^W^ (Lima 
nda aspera (Pal las) )^^n;^fl/^ (Liopsetta obs 
cura (Herzenstein))^1^>^:^W-< (Clidoderma as 
perrimum (Temminck et Schlegel))^y^^^^^(Cl 40 
eisthenes pinetorumherzensteini (Schmidt 
))^y</-<:^'l/^(Microctomus achne (Jordan et St 
arks))^T1^>''^:^*l/-Y (Lepidopsetta mochigarei Sn 
yder),^*^::^fl^'-f (Platichthysstellatus (Pallas 
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achurus japonicus (Temminck et Schlegel) 
) ^ iy ^ a ^ ^ (Brachyopsis rostratus (Ti lesius 
)).::^iy:^^^>':^(Pholis picta (Kner)).:^^v^(Opisth 
ocentrus occllatus (Tilesius)),:^:^;;^/>^(Zoar 
ces elongatus Kner), Vi^i^^^^iAscoldia varie 
gata knipowi tschi Soldatov) ^ ^ tz ^ 7^ (P 

hoi idapous dybowski i (Steindachner) ) \Z M ^ ^ 

M.m^^ ^ ^m^m 2 icmmo:> ^ > y< ^ Mo 

[ f f * JS 4 1 

[ ft * II 5 ] 

^ ^< ^ t ^j: ^ Mi^(D ^ \^ ^ 

4) 3) \c J: ^ ^ \:.tzitm^ ^m^L^^^m^i^ ^ ^ ^ ^< ^ K ^ ^ir :h ±m 

^ # ^ X ?M o 

[ 0 0 0 1 ] 

m ^ n fz h -x: ^ ^ X . ^mm-r ?>mm^^'r ^ ^ >' ^ Ki^m^ ^ h (D 

T-fof^. ^ i> tl M (Myoxocepha lus) , ^ (Gy 

mnocanthus) , 3 :^ :^ M (Hemi lepidotus) , i^^i^;^7 

:^ M (Furcina) , ^ ti ^ ^ ^ (Hypomesus) . iy ^ ^ M (Spir 
inchus) , t/'y^'hiy^y-Y'^M (Mai lotus) , ^ M (Pleurog 

rammus) , /< ;U ^ (Sebastes) ^ — ly ^ (Clupea) ^ -^r^;^/^' 
4 m (Limanda) . ^ :ff u ^ M (Liopsetta) . i^p<:^'l/^Jl (CI i 
doderma) , y^^^5^>R (Cl e i s thenes) , y< U 4 M (Mi cro 

s tomus) , iyr^M.iy:=t.:^U4M (Lepidopsetta) ^ y^ if U 4 M (P 
1 a t i chthys) . 4 iy 4 M (Kare ius) . jUi/;^^l/-fJg (Eopse 

tta) , -^^'^H (Gadus) . ^ h ^ ^ 9 M (Theragra) . 4 :^ -T M 
(Ammodytes) . ly U 4 :^ M (Hypoptychus) . -^Tv^JR (Tr 

achurus) , iy ^ ^ ^ :t M (Brachyops i s) , - iy ^ ^ M (Ph 

o 1 i s) , :t ^ :^ ^ ^ M (Op i s thocentrus) . ^ if IS iy Mi (Zoar 
ce s) . Y u ^ ly (As co 1 d i a) . tz \t. ^ y ly ^ ^ (Pho 1 i d 

a pus) {^m^^'^w^ nM^M.mf)^hmhfh^iy(Dx^^ ^ ^ 

^ y^ iy (Myoxocephalus stel leri Ti lesius) ^ ^ 

x:l iO iy (Gymnocanthus herzensteini Jordan 
et Starks) , V "jT iy (Myoxocephalus polyacant 
hocephalus (Pal las) ) , 'i^y^n^y.-Jidiyio (Hemi lepid 
otus jordani Bean) ^^^::^i:/;^7 (Furcina osimae 
Jordan et Starks) ^5^;t7 (Hypomesus pretiosus 
j aponicus (Brevoor t) ) , 4 iy ^ V V ti (Hypomesu 
s olidus (Dallas)), i/'>-lr'^(Spirinchus lance 
olatus (Hiki ta) ) , y y h iy Zy ^ ^ (Mai lotusvi 1 los 
us (Mul ler) ) , ^ ^ J y ^ (Pleurogrammus monopt 
erygius (Palias)),'V"^^y-^-f (Sebastes steind 



(4) 



JP 2004-83546 A 2004. 3. 18 



a c 


h 


n 


e 


r 


i 




H 


i 


1 


g 


e 


n 


d 


o 


r 


f 


) . 


V a 


I 


e 


n 


c 


i 


e 


n 


n 


e 


s 


) 








( 1^ 


J o 


r 


d 


a 


n 




e 


t 




S 


n 


y 


d 


e 


r 


) 






s s 


i 


m 


a 




( 


S 


t 


e 


i 


n 


d 


a 


c 


h 


n 


c 


r ) 


c h 


r 


e 


n 


k 


i 




S 


c 


h 


m 


i 


d 


t ) 




rj 




P a 


1 


1 


a 


s 


) 


) 






a 








( L 


i 


o 


P s 


s t 


e 


i 


n 


) 


) 








4 


( 


C 


1 


i 


d 


o d 


m m 


i 


n 


c 


k 




e 


t 




S 


c 


h 


1 


e 


g 


e 


1 


) ) 


n e 


t 


o 


r 


u 


m 




h 


e 


r 


z 


e 


n 


s 


t 


e 


i 


n i 


c r 


o 


c 


t 


o 


m 


u 


s 




a 


c 


h 


n 


e 




( J 


o r 


1/ ^ 


( L 


e 


p 


i 


d 


o 


P 


s 


e 


t 


t 


a 




m 


o 


c h 


( P 


1 


a 


t 


i 


c 


h 


t 


h 


y 


s 




s 


t 


e 


1 


1 


a t 


a r 


e 


i 


u 


s 




b 


i 


c 


o 


1 


o 


r 


a 


t 


u 


s 


( 


o p 


s 


e 


t 


t 


a 




g 


r 


i 


g 


o 


r 


j 


e 


w 


i 


( 


d u 


s 




m 


a 


c 


r 


o 


c 


e 


P 


h 


a 


1 


u 


s 




T i 


g r 


a 




c 


h 


a 


1 


c 


o 


g 


r 


a 


m 


m 


a 




( P a 


s 


P 


e 


r 


s 


o 


n 


a 


t 


u 


s 




G 


i 


r 


a 


r 


d ) 


d y 


b 


o 


w 


s 


k 


i 


i 




S 


t 


e 


i 


n 


d 


a 


c 


h n 


P o 


n 


i 


c 


u 


s 




( T 


e 


m 


m 


i 


n 


c 


k 




e t 


r a 


c 


h 


y 


o 


p 


s 


i 


s 




r 


o 


s 


t 


r 


a 


t 


u s 


P h 


o 


i 


i 


s 




P 


i 


c 


t 


a 




( 


K 


n 


e 


r 


) ) 


c e 


1 


1 


a 


t 


u 


s 




( 


T 


i 


1 


e 


s 


i 


u 


s 


) ) 


t u 


s 




K 




e 


r 


) 




K 


n 








( A 


s 


c o 


w i 


t 


s 


c 


h 


i 




S 


o 


1 


d 


a 


t 


o 


V 


) 


> 


* tz 


d 


y 


b 


o 


w 


s 


k 


i 


i 




( s 


t 


e 


i 


n 


d 


a c 




^< 




« 




Mi- S 


o 




















[ 0 


0 


0 


2 


1 





























vmic^m~r ^ :i t ^mm . ^ ^ 

e in, S&^AFP) t X ^ ^ > ^< ^ 

4 ± 4 B ^ ^ y , ^^:At 1 ant i c 
nneaeus) ) , :^ U ^ (y^^'i^K:/!^ 
ter flounder (Pseudo 
nus (Walbaum) ) ) , r^v^^- ( 
c herring (Clupea ha 
^ V ^ :^ ^ ^ V ^ :^ . ^^:Ra inb 

rdax dentex Steindac 

ry ^ Shor thorn 

us scorpius (Linnaeu 
acrozoarces american 
er) ) , ^yi'^y^'7r^^:^:t^h'f'^>' 
ulpin (Myoxocephalus 
Mi tchi 1 1) ) . -^^hy^^v'/l^X 
sea raven (Hemitript 
1 in) ) ) /cC<?fl?fc6 (Fletcher 
nd Davies, P.L. Annu 

1) 63, 359-390. 





> >- 


( C 1 u 


p 


e a 




P 


a 


1 1 a 


s 


i i 


i 


m a 


n d a 


h 


e r 


z 


e 


n 


s t e 


i 


n i 






( L i m 


a 


n d 


a 




p 


u n c 


t 


a t i 


) 




i:S iy ^ 




1/ 4 


( L 


i 


man 


d 


a s 




( L i m 


a 


n d 


a 




a 


s p e 


r 


a ( 


e 


t t 


a o b 


s 


c u 


r 


a 




( H e 


r 


z e n 


e 


r m 


a a 


s 


p e 


r 


r 


i 


mum 




( T e 






5^ ( C 


1 


e i 


s 


t 


h 


e n e 


s 


P i 




( s 


c h m i 


d 


t ) 


) 


> 


y< /< \y 




(M i 


d 


a n 


e t 


S 


t a 


r 


k 


s 


) ) . 


T ^ ^< 0 


i 


g a 


r e i 


s 


n y 


d 


e 


r 


) . ^ 


u 4 


u 


s 


(Pal 


1 


a s 


) 


) 






U 4 ( K 


B 


a s 


i I e w 


s 


k y 


) 


) 




A i3 


U 4 ( E 


H 


e r 


z e n s 


t 


e i 


n 


) 


) 


. ^ y 




( G a 


1 


e s 


i u s ) 












"7 ( T 


h 


era 


1 


1 a 


s ) ) . 


4 :^ ^ 


( 


A 


m m o 


d 


y t e 




U 4 :^ -f- =^ 


(H y 


P 


o 


P 


t y c 


h 


u s 


e 


r ) 


. T 


(T r 


a 


c 


h 


u r u 


s 


j a 




S c 


h 1 e g 


e 


1 ) 


) 






^ ( B 




( T 


i 1 e s 


i 


u s 


) 


) 








( 






( O p i 


s 


t h 


o 


c 


e 


n t r 


u 


s o 




^ 0 ( z 


o 


a r 


c 


e 


s 


e I 


o 


n g a 


1 


d i 


a V a 


r 


i e 


g 


a 


t 


a k 


n 


i p o 




V ly >■ 




( p 


h 


o 


1 


i d a 


P 


o u s 


h 


n e 


r ) ) 


m 

















(7) « ffi # m W 








-a 7k ^ 




y< ^ m 


( A n t i f r e 


e z 


e P 


rot 


^ o o T V^ >5 o "i: (D M, 


m t 




^ ( ^ 


cod 


( G a d u s m 


o r 


h u a 


L i 


ty u 1^ 7. Ty^y;^^ 


:^ . 


: 


W i n 


p 1 e 


uronectes 


a 


m e r 


i c a 




: A 


t 1 a 


n t i 


r e n 


gus Linna 


e u 


s ) ) 




o w 


smelt (Os 


m e 


r u s 


m o 


h n e 


r ) ) . :;^7 >^ ;^ ( ^ 


:^ y 


y ^ -7 


r ^ 


S c u 


Ipin (Myo 


X o 


c e p 


h a 1 


s ) . 


^ n :/ T /l^ ^ Ji^ 7. 


T y 


y ;^ ^ 


X ( M 


u s 


(Block e t 


S 


c h n 


e i d 


y 


^ ^ ^ 3S ^ : L o n 


g h 


o r n 


S c 


o c 


todecemsp 


i n 


o s u 


( 




^ ^ > : At 


h 1 


ant 


i c 


e r u 


s america 


n u 


s ( G m e 


G 


. L . , Hew, 


C 


. L . 


, a 


R 


e V . P h y s i 


o 1 


(200 


3 t:: . 


^ ^ V y K Pfi 




7t M a 


o 



(5) 



JP 2004-83546 A 2004. 3. 18 



T a fc ^ ;jx -r v^ 5 -r T . ^ tc ±m ff) (o ^ It s X- it m h th f£ mm X- i> '0 . 
nii fiR ji # ffi -r 5 2 jjmmu±h(7^mxf£M.mi,:^-:>\^-^x^w^ i^^<i^ ^(^^tEi^ + ^icw. 

m ^ th X ^ i: « v> 1/^ il „ 

[ 0 0 0 3 ] 

^^<k^mco:^ikcoi$:mi^ij^^-r^:itAi^hrLxi^^, m'^A^sbrnm^H^^w.^^'''^ 

Mi it ^ m if ^ it tc h ^ A> h ^ fc i/) m :k. It T :^ V ~ M. ti: ic m A-r ?> :z. t X iQ ^ <D 

&«^nm^-^^t^x.ibH?>o J; <o ^m^icnf^ Miit^ia Iff ^ tii^Kit X '^^t;^/^**^ 

iBi^^^m-t^-r ^^w^ > y< ^ n ^ m x-t ^ 'i:^ m ^ -A^ . m^i ff:>m^-^m^ t 
It 9j} m Pf X- ^ ^j: . r >ft u T . M,mii3 5k(D^w^ ^ wicit^';^fj:m^i'^m'i^ 

X ^ ^ ^ L L . ^ rf i -e ^ ^ > ^-^ ^' K m ^ T i/^ 5 ft . ffi *S ffi itii .5 v^ 

ifm^mi^±&-t?>M.m-A'^iit/ut'xh'o. m.^mx ^ & :^':S:mx±miK^.m ^ 
5 i/Mi :^ - ^-^ — f T » t- fls ^ • mm ^ n ^ M.m h ^ W i^ >■ ^< i^ « ^ ^ M . ffi 

b . r. (75 ^ ^ > « ^ fij ffl -r S ' i M * ^^ T fc „ 

#=fi'<^*v^:dMvt-*i-5 r i: ^ m ±-t ^ ti^m -d^ ^ ^ . ^ ti !i> <D M CD ^ <W :Jj m 
iCril^X (Dm^ltm t A/ if il A/ T- V^ „ 
[ 0 0 0 4 ] 

i^tzr^ox. ^mmffymmit. s ^iS:m^x:kmicmm ^ s> vM±:ftfp x — y-? — ^f- 
x±*icm^ ■ mm ^ ti ?i M.mA^ ^> mfz/£^w ^ > ^< 1^ MLi^tz-f- - t X :h <o . 

(7^ iSzM ^ m ^ :^ t X h ^ . 
[ 0 0 0 5 ] 

[ilMSr^^^-r5fc*6<7)#S] 

5 a *5 v> T . :^mm^it^ 0 . 5 v Ml B f&l ffl T 51 $ -5 W O ^ 

{;o^^Ti£#W^^^To1^^^fcir M n- iz. h mx ^ ^ B h ^ it B ^ m m X 

ii^Hi>M.mx^^Xh. iz. i^i-MM ^ ^ iy (D (D ^ icit . ^ W >■ ^< ^ W ^ ^ -t i> 

t W fo 5 :i t ^ W T a fc L fc „ * ^ # (4 r * TMc iS' >- y< S <7) # ^ ^ 

^ ti. 0iJ CO M a -e 5 =¥ X , -v- u :^ :d . h y * , ;^ a x i> ;& 

d5^^:^7v=;*7, 5^:*^. ^ ^> ti U 'P :^ ^ . -y -y ^ ^ ^ ^ 9 ^ v ^ . \ -f ^ J . = 

y -7 \^ 4 s y^f':ffi^4. ^^il^y^^^^-i^ ^ i3 ^- \y 4 ^ ^ u :if u ^ , :ff u 

-f". y <> ■'^^ . ^<^<iJ u 4 , T ^< u 4 . yt. -ff u 4 . u ^ -y :ff u ^ ^ ^ 

7. fr V ^ ¥ =7 . ti -i- ^ ^ ~> V 4 ^ -r =i\ T iy . ^ a 'y ry ^ c^v-ardfvTjf, i!} 
iy ^ -f- a 'J ^ K P dp- >- tK . n ^ >- :3r" ^ # 60 IS ^ /.e fi CO la ^ *3 J; 0« 15 t" o 
^l^tzms t. U :^ ~ ^< ~ X t \^ X h H X ^ :^ V ^ ^ =7 . = . 

Srir^SSISLT. i?^mm^7Ef^i^^^\^m-^ti-h(r:>X^^^ t£fi^x-h^i3-^if\tm^'^ 

[ 0 0 0 6 ] 

A^fjggBtstbfctcoT'fcoT. ^ mm -r ?> mm ^ ^ -r ?> ^ y ^< m o 

(2) i5'>/-^^:^KcOjR|3l?!i/5^=¥;^;^-^*M (Myoxocephalus) , ^y-^^'o;^ 
v?:i7M (Gymnocanthus) , 3=2v!.v^;(7v^i7^ (Hemi lepidotus 
) X "7 i> M (Furcina) ^ ^ :^ ^ M (Hypomesus) , v^v'-V^ 
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M (Sp i r inchus) ^ tf "7 '7 h 
1 eurogrammus) , ?^ ^< M (S 
) ^ ^ =^ 4 M (Limanda) . ^ u 

^ M (CI idoderma) , yr>/N^^ 
(Mi c r o s tomu s) , =l if 
^ ^ M (Plat ichthys) , 4 iy 
(Eopsetta) . y (Gadu 

. ^ M (Ammodytes) , v^y 

Ti^JS (Trachurus) , v-^ni^rj^ 

> m (Phoi i s) . ^ :^ -y ^ m ( 

M (Zoarces) . Y ^ ^ > m (As 

Phol idapus) i::Si"'5:%IST^fc5 
( 3 ) ^ > ^< ^ K o ^ ^ J!g X :^ V? ^ ( M 

i T\\(-sivis),^y'^^^xntfV'^{ 
teini Jordan et Star 
lus polyacanthocepha 
;^7>^:;^7(Hemilepidotus jo 
rcina osimae Jordan 
sus pretiosus japoni 
U ^ ^ (Hypomesus ol idu 
rinchus lanceolatus 
allotus villosus (Mu 
grammus monopterygiu 
bastes steindachneri 
pea pallasii Valenci 
herzensteini Jordan 
anda punctatissima ( 
if (Limanda schrenki 

anda aspera (Pallas) 
scura (Herzenstein)) 
sperrimum (Temminck 
leisthenes pinetorum 
t) ) s ^< ^< if U 4 (Microctomu 
tarks) ) , T ^<if U ^ (Lepid 
nyder) , % if U ^ (Platich 
as) ) , ^ if U ^ (Kareius b 
Viy))^M.iyifU^ (Eopsetta 
e in) ) ^ ^=7 (Gadus macr 
^ h "7 (Theragra chal 

ij :dt (Ammody te s per son 
Hypoptychus dybowski 
Trachurus japonicus 
1) ) > (Brachyops 
us) ) . =^ 17 ^ ^ >^ (Phol i s p 
thocentrus ocellatus 
areas elongatus Kner 
iegata knipowitschi 
(Phol idapous dybowsk 

^M.m-a^ h ^ ( 2 ) {:imm CO ^ y^ y< ^ m . 

( 4 ) Mi^^i^^^ h U h ntc. h -x: ;h ^ ±m 
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( 5 ) ^ ^ V ^^ ^ W ^ ilS i ^ :^ (T:) 1^ * L ?:) ^ 

3 ) Jz g JO ift M 5 X g . 

4 ) 3 ) X ^ 'Jl ]::.t:itt^^ ^ m^L^^Amic X ^ ^^.i^ \^ X ^ :^ ^< ^ 
Sr # ^ X S o 

5 ) 4 ) T W e> n X S b ^ ^ >- ^ K Ifl] iR 5 X fM . 
[ 0 0 0 7 ] 

W T . * « W ^ ^ t l¥- «8 IJi Pi3 -r 5 . 

IS 5 o . ?S 7k ^ X 1 . 9 °c i- ^ o 

«fcSv>ji;=F)*MSeK (AFGP) mm ^ ^ h x h ^ :z t 7!)^^ m ^ itc fj: X ^ . 

000-4, 500(7)AFPr.5>7-**tl20, 000^7)AFPII.5>-T-»*tl7, 00 

0<7)AFPI I I. ^SXl^^'^-mmil, OOOcOAFPIVtC^T-fi^^XTV^^o AFG 

P 60 ^ -T" * 2 , 2 0 0 e> 3 3 , 0 0 0 (Dmx h ^ o ^ Wl ^ tc ^ y< ^ W A F G P 

X ^ ^ n if ^ m ^ :i i: ^ ^ IS -f- ;5 r t ffi * 5 o ^ ^ V 

W # ^ . ^ > ^ « T ^: / ^ ffi j^fi J: 15 CO gfe « it T ^ M fc ^9 . * . 

^ ® ^ ti T v^ ^ t CO -e o T t . a [>i j: ^ i^ y< ^ w o:> t x y ^ aa ^fj i 

1/ tS 7^ n -^^ ffi a -r ^ o 

[ 0 0 0 8 ] 

— A"-. ^ ^ > --^ H CO 1^ O V^ T ill ^ ^ . 3 ffi- CO « . 7K S . * "t" V ^ T 

. « ¥ ffi J- *i- -r 5 ft l:b 1 0 0 fl ^ a v^ o r. ix b t . y^mm^ \^^'^M ^ 

^ &&m t 1.x . rcoSiS[5{w>?tLTSE::^r^f-. m^A. J:^)/J^^v^«^fc^^;^5a^fi^a^> 
ti T ^ , ft 6^ fc:° 9 ^ y K ^ X o S fc fc:° ^ ^ -/ K S 7K S ^ o < *9 t ^ ft 
b T < . 
[ 0 0 0 9 ] 

-rt°^^:^7i-7K*gfB, (EjiA) ^mmf^mi^ (m i b) t 

ti ^ 7K'^ mmmT mm ^ ti ^ o ^ w ^ > y< ^ m ^ -t ^ yK^i^ ^ ± (d i 2 i^ic (d 7k m 

i5{c#MW^-*S^-r^t^:;^c7)?^*i:LT. :i (D ^ o ti: ^< 4 if y ^ ^ j\^m7K'^ ± ^ 

o C T ^T^vS^MS^ T . miiWt^fl. It ft^^i^ 4^ C7) )^ ^ >yN ^ K s v^ 

o ^/^ ^ CO ^ ^ ^ /I- 7k ^ ^ ^ i55c L r 5 o ^ (7) ^ i: . B 6^ (3: . |t 
o:>0W^m^ (^i^Stt) irbTMSiJ^tt^o :icoa*f^. ft^Sffilt (:t :^ ^ ^ - ^ - ) 

^ mi^ ^ ^ t \- ^ K> mwrncomm^^^T h V iy :^ t i^x ^mit-r ^ ^ t 

h X ^ ^ o mm .^.f^T m'^^ii ^ m X ^ > y< ^ w^^^^^ u ?g ^ ^ w « -r 

5 ^ 1^ , S ^ * ffi M ^* ^ > ^ K 7k ?r # ^ ^^ ^ 5 o r b T ^ ^ 
^ >5^' 7K « PJ J: ^ ^ )A a 14 l¥ ffi ^i . ^ ^ ^< ^ K ^ # <4 b r v^ Jl\ ;i 

1tf*:^St:i*S<^^M^. 'I' :^ > ir^^ Jgffi b T V> T t:. say * tt § o 

. ^ >- /^ ^ K CO S S 0 . 1 m M g>( X -e ti S (c: ^ ^ -f W t:° V ^ 7V 7k g 
® S'J ^ n 5 o b o T . It -r ^ a S ^ a ^ ^ > K ^ 5 V^ 

^ w tf -r -5 ^ CO o ^ t ffi II 3fl ^ ^ ^ ^ki^^i&(0 7<^ ^ ^ 7K *s ft ^ « ao -r >5 
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[0010] 

% m o:> yf )^ /< (T) ^^yiWk t L a r , *g it *d T i/^ -f t , 

(D ±Lm. -r "9 # . fo S |£ 4^ (73 ^ (c ^< t° ^ ^ ^' * *g i) CO # iS ;is ^ T 

* ^IS b;] T . 0 * H S II ^ (75 il i23 <7> 7k isE ^fe ,i- -f 5. ^ « /j; a ^> ^ >- ^ 

K 5r IL fc L r i: !4 iii M W t -e o T . CI oo IS ^ ^ T . :1b 35^ . I^g ¥ 5* 5r PpI i:? 

-f , ^> < t J- la * JSc <t ^ m ^ w -r 5 1^: iB T s -r 5 t> (O 4o ^^ T {4 ^ ^ 

W CO .-^ a CO a ^ B# ift tt 1 0 T id lb 5 ± 'Bj M * U < . ^ * 1 2 ;3 b 4 i: -ft ^5 
i- » * L „ ^ fh h (D i^mi}^ h ^ W ^ y< W ^ n ^ \± . f !l XL tt\ ?S P.^ w a CO jfe 
. :ii I*] <0 i" fj # ^3 J; IJ< M CO 7k !±1 fj , ^ :t ^ -7 V ^' =7 7 ^ — . ^ 7W » 

[001 1 ] 

oTL*5«-g-*5^v^i:^x,p5tL-5fc*. y< ^ "Ki)^ . A ffa — ~ ^ X ^ h fhX 

^ jo T . n"p — — ^ -e ^ t T 5 f> T- 3fe ^ T > y< ^ Wt'-mM 

T* # -5 t 5 ^ ai L . $ t . Aoift. gfc if^ , ^ /j; if~ co a ^ S It ifei o M p"p 

"b T' ^ ;^ t> . >-y< ^ m^mmx ^ ^ ^ t ^ L-tz :i t h . * fc # S fw I® ^ 

S -Ti V ^ T do 19 . r (D S t4 « /c J6 . ^ (* ^ >• ^ W .-fe # 5 V^ :^ |£ ife 

5$= if^ CO ^ ^ $!1 1^ 5 X ^1 ^^ -C . ffi ?a CO «a M a ^ ig ffl i" 5 r ir /iS -e ^ ;5 ^ ^ 

^oK-o^t^/£:i:l/^^4, ua5iM^f-fc51it5*JJ;tK-ttL?3c;5[*iSife)(OP#TOMiii(-# 

CO Jl M i S <^ !' ^5 v^ T (4 , S * W (i . r CO gi g(i i: M g|l ^ M 1^ T jo < 

rii^^M^bv^o rcoMa5i:KgP^|i^ti;l^co:^f*tt, rt^^^^jKLT«Wt-SJi^^^^t. 

^ ffi if" CO T* w iSt -e 5 o 

[0012] 

^< W Sr T t> J; . ^ :R ;4S 7i < ^, JP i: L T S ^ ^ ^-^ ^ H ^ # ^ 

5) ^xj- A xm hfifz ±.mmf3^ hT-n ^ ^ w^mu-r ^T.w^m^d^^tt . ^ 

^J' ^' K CO ffi M ffi ^ ;s v^ CO W T' $5 S „ 
i-Jtct3*>, 1) (O x?l jo ^^ T 1*1 ^ i- "9 # d L . -5 v^ ^ 4^ ^ -t*- ^ t'^ if T- *ffl 

-^i^-fc^yV^tty V'^Tk^-t- h y 'J'A^co*^?RSr;!)q;^:%S(0!K^^i:-r5o rttf^J; . 

> ^< ^ * +4 r]^ ^ i:: ^ ffi ^ 5 o -r ^) # . l*J ^ ffl L It s: 1^ 

- d /5Mt T # T J: . ^s" Si J; 19 -r # M a i 19 M « L T # T t J; „ 2 ) CO X 

S j3 V^ T {4 . X IB 1" 19 # S ?S 5 ^ 4^ # # CO ® ^ ^ iS 5> Bl b . 9 

>'^-?^K«r^*--t-5±«?S^»5„^'il^^^itcO^#(±, 3. 0 0 0;5^P>1 2. 0 0 0|l]ife 
/ ^ -e . 5 ^ W t> 6 0 ^ W T' 5 „ 
[0013] 

rco^t, 3) coxsirbT. ±.v&T.uxn hn^tz±.mm^Mm^m-r . mm^m\i±. 
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, ^ > ■'^ ^ KUf^oy i*:'m ^ > ^ « ^ -^itm ^ ^ i> (O -x:^ k ^ . r « fc * ;ii 

iftMa-ess:s-rs?aS(±. s m n ^ ^ w ^< w ^ ft ■ zti^^-tir/jti/^co-efo 

tt (i . 1 0 0 li C T ff) M 1^ i$. X' fi, n th i-£ M a t' A t w :^ ^ o ^ :^ iJ . V ^ i> 
-r CO l/^ ^ <t > ^ K IsSc 5-> ^ # 5 w i: -e # „ r ^ » ft ^ ffl ^ » t± 7 0 It 

c e> 9 8 ffi c » ?a 15 la T- 1 0 ^:^mt^ h -i 0 (D mmmiMt^ \^ . 

[0014] 

/<xN;=!/l/-f, T ^ ^<-)J u ^ S. a U ^ ^ -> :ff u ^ , ^' =7 . h V 7 . -Y* 

-r =i\ '^v 4 ti-r =i ^ -eTi^, ->^t3'j7|>:;j-, =L ^ ^ ^ -ra ^ ^ kd^^^^ 

[0015] 

l-i fc h ^ h tcl^ . ±m^Mm*^ h m h n-fC^W <^ > ^< A F P I ~ I V (D H (D ^ 

4 (oyfw 1^ ^< m^^^j^m ^ th ^ A- i,z.mi^ h -r . 7k ff:> itm ± m ^£ \^ nmi^ 
mmm t i^n^mx^ . m7L\f.T 4 7. ^ y — -i. s vm4 a p"p ^.c a i- 5 r t:: i 

jia ( p ^ ^ IS T- ) . m ^ . Si #s i:' ^ s »3 it ig ^ i¥ 5 (' t> 1^ « ffl # T- # 5 „ ^ ^ (c 

CO ® ^? -r S J6 ^ M ¥ IS i: "9 9 S . r co :^ }^ ^ 6 K ^ — K "T -5 it -g 

# -e ^ s „ 

[0016] 

\%mm 1 ] 

( 1 ) ;^^i^;|s|. 

^' ;^ ;t> ;^ (Myoxocephalus stelleri Tilesius^^^ 
Frog Sculpin) : 

V ^ VI -J j:} (Gymnocanthus herzensteini Jordan 
et Starks.3?:iSBlack edged sculpin) :$UK.ftfp^^"T? 

h >^ ;^ (Myoxocephalus polyacanthocepha lus 

(Pa 1 1 a s) . 3$:i&Grea t Scul p in) :4tvSilfLiHmffSfJli:ffSiJM4* 
2T@ 7 5 2 #±te3 18:;(7'>7K — ^ (CowBoy) iSSUl^S^S, ^r/:1t»ilif#Si^. 

^ (Hypomesus pretiosus japonicus (Brevoo 
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r t ) ) : 

Atm^&fim'^mm\Kmmm4^2T^ i 5 2 # 3 1 ^ id if. — ^ ( c o w b o y ) ff 

-j- 1J Id (Zoarces elongatus Kner^^^^Notched— fi 
n eelpout) : 

i-- ti V U tf ^ (Hypomesus olidus (Dallas),^^Fre 
shwater smelt) : 

a ti m :1b K ^ F <2v H ^ F Jll "7 -y- :¥ ^) « J: ^ MA. 

[0017] 10 
^ If U (Limanda herzensteini Jordan et Snyd 
er^3^:^Brown Sole) : 

:1t il ♦! rti /-¥ gij |x jy. glj ffi 4 ^ 2 T H 7 5 2 » ±16 3 1 8 :^ ^ # — ^ ( C o w B o y ) glj 

^ IS U (Limanda punctatissima (Steindachne 
r) s 35^Longsnout f lounder) : 

Atrn'^^m^w-m^w-mm A ^ 2 T n 7 5 2#ife3 1 s ti ^ — (cowb o y) w^m 

^ xn IS u ^ (Liopsetta obscura (Herzenstein)^l^^ 
Blackplaice): 20 
:1ty«iia'ffirt3J¥SlJE)f:]gIJM4^2T0 7 5 2#±t63 1 8:^^^7K — ^ (CowB o y) W-W 

\ m^si^m ^ ^) mAo : 

1^ ^ U (Clidodema asperrimum (Temminck et 

SchIegel)^^^Roughscaie sole) : 

:1b?Siimimi¥SU[xj¥S}JM4^2TS 7 5 2Sife3 1 S tl ^ — ^ (CowB o y) ffglj 

\ mm 'Mm X. ^ mA. : 

y r> (Cleisthenes pinetorum herzensteini 

(Schmidt) ^3^^Pointhead flounder) : 

Atm'&^im^ w^m^wmn A ^ 2 T n 7 5 2 # ±ft 3 1 s ti ^ — ( c o w b o y ) su 
\ mm^Mii ^ sSAo 30 

[0018] 

iS \y 4 (Microstomas achne (Jordan et Stark 
s)^^^Slime flounder) : 

Atm'M.%mtiW%^\^mmW A ^ 2 T n 7 5 2 1 S 10 ^ :ff — ^ (CowB o y) ffglj 

T ^ /< io ^4 (Lepidopsetta mochigarei Snyder^^^ 
Dusky Sole) : 

4tvS31*Li|!imi¥SUEif:SUM4*2T@ 7 5 2#j463 18;^7'?;^^^^ (CowBoy)]?^!] 
1 0S7kiS J; *9 It Ao 

A ^ (Eopsetta grigorjewi (Herzenstein)^ 40 

^':gShothole halibut) : 

^ ¥ (Gadus macrocephalus Ti les ius^ ^^Paci f 

i c cod) : 

:1t ^« it *1 rtr IP SU K 15 SU M 4 ^ 2 T i 7 5 2 # 3 1 ^ ti ^ — ^ (CowB o y ) Wm 
1 li*7RM ct *9 »Ao 

-f- ;^ ^ zi -J ij (Hemilepidotus jordani Bean^^^Y 

el low Sculpin) : 

Atmrn^mmn <r> m x- m m „ 

V 4 ^ (Hypoptychus dybowskii Steindachne 50 
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r,^»S^Naked sand lance) : 

* m 51 K ft m m a o 

K P (Ascoldia variegata knipowitschi So 

1 d a t o V ) 

4b ?s it « M wj m m W'. m 

[0019] 

^ h ^ y ^ (Theragra chalcogramma (Pal las), ^^ig, 
Walleye Pollock) : 

:1b?Siia*Smi?SlJKj?SiJ"fi4^2T@ 7 5 2#jffi3 18;^^7.i^' — (CowBoy)if:3lJ 

1 li s 7k M J: ^ mxo 

^ ^ J -f^ y ^ (Pleurogrammus monopterygius (Pall 
as).^^Atka mackerel) : 

:it v« ii ^ ^er # -e 3« o 

-f- y (Sebastes steindachneri Hilgendorf 

) : 

4b v« ^ S CO ^ -e ife ^ o 

— > >^ (Clupea pallasii Valenciennes, ^^feCalif 
ornia herring) : 

4b?SiltL*imi¥SUEIf:'glJilf4^2TS 7 5 2#Jfi3 1 8:^^/^ — (CowB o y) 

(Spirinchus lanceolatus (Hiki ta) , ^^^S 
ishamo Smelt) : 

4b^S^atimi*SUEi?:SUM4^2Tg 7 5 2#±ffi3 1 8;557'?/K — (CowB o y) ffjgij 

^/ u jy ^ U 4 (Limanda schrenki Schmidt, :^^Cres 
thead flounder) : 

4b ^« il ^ 5^ m (o ^ -e « . 

U ^ (Platichthys stellatus (Pallas), I^^S 
tarry flounder) : 

Atmm^ m (D '^^^ m X- mm . 

[ 0 0 2 0 ] 

imanda aspera (Pallas), ^ Y e 1 1 o w 
fin sole) : 

jy U (Kareius bicoloratus (Basilewsky),^ 

:^Stone flounder) : 

4b?SiS^LfimffS'JE)5jglJM4*2Ti 7 5 2*±ft3 18:^'?;j<--r (CowBoy) J^glJ 

1 » s * « i: ^9 1« A , jSLXj^Atmm.^i^m(Df^]^-t:m.m. 

^ % :^ (Furcina osimae Jordan et Starks,^^ 

Silk Sculpin) : 

Atmm^ A-^(D m -e m o 

^ 'Jj -f- :d (Ammodytes personatus Girard,^^Japan 
ese sand lance) : 

A P ^ :y >- :^ (Pholidapous dybowskii (Steindach 
ner),^^Dybowsky' s gunnel) :AtmM^WrM(OiQ^X-BWio 

p T> r> (Brachyopsis rostratus (Tilesius), 

3?*Long snout poacher) : At M W H ^ X fM. M o 

^ ^ ^ > (Pholis picta (Kner),35^Painted gun 

n e 1 ) : AtmmmHmx-m.mo 
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(Opi sthocentrus ocel latus (Ti lesius) ^ ^ 

^4 R e d s p o t t e d gunnel) : :\t M ^ W H ^ X^B m o 

iJ ^ -y h -V ^ (Mallotus villosus (Muller).^^At 

1 antic cape 1 in) : :lt:iSittLfffim/?SUEi*»Jffi4^2Tg752#J:ffi3 
1 S ^ ^^-^ (CowBoy)/p:S(J10;S*KJ:*9«Ao 

T (Trachurus japonicus (Temminck et Sch 
legal, ^:^Yellowf in horse mackerel)) : AtM^A^L^% 
r1ii:f:j3lJ[x:j5i^lJM4^2Ta 7 5 2#i:ife3 1 8:^^7 7^ — ^ (CowB o y) ffgiJlKS^j^ 

J: «9 « Ao 

[ 0 0 2 1 ] 10 

^ :y ^< '7 t L.X L $^ ^ o M T CO i: jo ^ ^ . 

:^ ^ V ^ ^ ( ffi p^B ^ : ti^ U «9 b . M 3t Ti; : ;^ m ^ ) :1b it *i rfT i¥ SfJ E J¥ ffi 4 * 
2TH 7 5 2S±-fi3 18;^^7 7K — (CowBoy)ffgiJlJ:'9^Ao 

^ ( fg s ^ : m^mm^^ ^ . m:m.yt : ±%7Km) Atmrn^timnimmmmmm 4 

*2Ti752#J:fi3 18;t7'?7K-^ (CowBoy)if:SiJlJ:J9^Ao 

:^ -j- ( p^o ^ : :Jb^ r * . M 3fi TC : P tK ) ^ib » il ft *I m ff SU IK I? ffi 4 ^ 2 T S 

7 5 2#afi3 18:=57'5^7K — ^ (CowBoy)ffSIJlJ:l9itAo 

x:^ ^ imffn^ : nz - /v ^ ^ tt . ^ 3g : ^M-^Sl.) 4b 31 tL « m S'J E 

ffi4^2Te752#±&3 18:^^4^' — ^ (CowBoy)/f:SiJlJ:^^Ao 
^ yu- 7^ ^ ^ ly ( p^p ^ : 5 5 ^ T- . : tx ±: ) 4b ^ il (jI m J? E l¥ SU ffi 4 * 2 20 

TS752Sift318:;^^7# — (CowBoy)j¥;^iJlJ:i9fl«Ao 
[ 0 0 2 2 1 

( 2 ) ^< t:^ ^ ^ 7K (fs ^ « m 

a) i: IB^:% a (Z) 5 ^ o l^ T . iS (=^"7) gi^ r C M T fF » . /h » ^^^e ^ 

o:> ^iil^ ^ :^ . y ti :^ R XJ "f- :^ (D ^ m ^ X ^ ^^IBOmlXh^ 

. ^ fc . h y >^ :^ jo T 4 2 0 m 1 , ^ ^ 7 :y . :=i > V^ T 3 0 m 1 o 

o * 7c . -V u ^ , :^ ^ u . ^ m u 4 . ?^ u 4 . ^< u ^ ^ T ^ ^< 1J u 

^ ^^i3^^=7i1\^4^ i3 u ^ ^ iS u ^ ^ -r 1/ . J>. i5 u \z.^\^x ^ ^ 30 

20ml. ¥ =7 . ;^^h^^^^fwjoV^T35ml, -^;^H:nXv?y^7i/;^, ^ ?^ ^ ti . 
-r iS iy ^ V ^ 7^ s X2 =7 ^ ly y]^ \Z ^3 ^ X \^ 2 5 m \ X ^ fz. . ^ t 5r jy. T ( b 

4 . y ^ . v-iz-Y^. ;&^:7hi/v'-Y^, "7 4 tf ^\ 4 iy^^^^:t^ 

< S ^ ^ ft ^ =^ 1^ /^^ tt T ^ b t O ^5 # i: L o «9 # 2 0 m 1 M b T 

0. 1 M.mmT ly ^ ^ j:.7Kmm (ph7. 9) (20mi) M^xmmi^f^c ^ 

7^ ^ h ^ y y ^ iy iy ^ ^ ^ ^ ti -r =^ tf u ^ ^ ^ }V y^ ^ V ^ -^T iy (O'^W^ 
|£ M B^p o T . ^ S: ffi v^ T 1 c m g ^ tc: ^ (9 A. fc m . ^ — X^V¥\. . 

t&#4*ffi»20gJ^>Pj-bT20mlC00. lM«t^r>^-^^^A*^yi$ (pH7. 9) ^ 40 

[ 0 0 2 3 ] 

7i jo . a S ^ It ft: ^ v« ^ >^ ^ K ^ a S (;:) W « t>T^^ 1 u 1 O It ^3: *f L 

T t> is ii ii T y ^ y /i^yK'^ ^^mmmm^ ^ ^ r i: -t? ft 5 o 

b) ±m(D 0l^U^l^tc^M.m(Oikm^iV^tll u 1 Sr^>r:^ttMDMLB 1 0 O^ifl 

?g:^(Leica DMLB 100 photo microscope)(Z)Ii:^16m 

m (D ti y< — y y ± K m T ti o r;h.^'?:^^^t5ltt(7)ii:@12, 5 m m (D y< — 

y y ic ^ ^ n ^ ^ixSrDMLB10 0MiI^^(7);^'7^ — i/gM^!^Sbfc?^a3ffif^t-ir 50 
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:y h u o mm (r> ±T i^i^m^ 1 rnmo) ytm ^ A th'^:^ :k n . m u m ^ M h 0^ ^ T 

m (T) "K^^ h m ^ m ^) ±m 'K m n X u >^ X A ^ ^ 9 b ^ r (7> _t t <^ yt t:: 

^ « ^ -f- ^ r # 5 o ^ y h ^ ti tc m (O ^ co U & n ^ y > A M L K 

6 o o u&mmmn (lk6oo > h ^ {z. x ^ y ~ 0 . 1 m c <Dmm 

:^ 2 . 2 jS C r^l (Z) M it <!f :i -e ft: ^ i* IS O m J- S # 0 . 1 it C 

ti ^ S S (:o 7K *g ^0 o ^ 7k tc: # /j^ ^ /c t <^ ct) p pfl . in ffi M Jt 

^-v^':^;^0. liSC~-v^:^J^l, OitCfM^jcTl^^itTJhi^). 7K*SH^B(7)?F^tfeSr«^ 
bfco «l^r^*^ia 2 - H 8 t;i:^t-o f- fSffl b <Z) v^ T tt {c: 4b- v> T t ^ t° ^ ^ 

y /\-m(D7KffB-^^^mm ^ ti. :itihMmn. t^-r tt t> ^ >'^^° k $r *-r ^ r :^»rg b 

. r e> coK®^ v^ T t3 . •r-< r CO :% a o v^ T . ^-^^ fc:° ^ ^ ^'/wM cotK* 
[ 0 0 2 4 ] 

immm 2 ] 

a ) ^ ^ > >'^ ^ K to » M 

^iS^^'lll^Z) (2) a) i:lRl1«tCLT^'X;;^v?;;&?;)^?3ifejR3 0mlSr:7^^::^^-/^^ 

> /< - F^J - Rft a L Jfi IS ^ tt # Ifil - a: ( - «S ^ n :y-7^ ^ >^ ( c 1 o t t i 
ng) ^f^irl^^) ^ ^ti, ikmsOml^iS^^^^j^ (15ml) ^^^Jk^^irLTit^L 

. ±m^<Djkm 1 B m I fciir ^^^mi^fz^ :i(D t ^ mmm^L^m^ m\^^x 3 0 0 0 mm. i 

jfa ?ff t:: V ^ y /V 7K IS fTs ^ M b ^ ^ >^ y^ ^ K (7) ^ r (Z) i 5 m \ 

rfa?f^l^S2. 5cmil^^96cm (^»475ml) (7:)SephadexG-50^^yl^ 
A*^^ (pH=7. 9) ^IfiV^fc. met::. ifevfc7:)^^/l-Miigi5>®J-*f-r6280nm^ 

[ 0 0 2 5 ] 

#^>Il|(O«ltS:;^i^t-*fbT0. 5 7b^ib2ml<DO, 1 M CO mm T I-' ^ ^ ^ J:. Tic m ^ (p 

H - 7 . 9 ) :^tzm. ^ ^ iz V X ^< --f \:f ^ ^ y /u 7K (D mwi ^ - ^ ^ « ^ 

^yN^K;6^^^tLTV^:5 1 0#:^^C>2 4#^^^(^:5>Bj (B19^7)^$:ott/cgB5>: An t i 
freeze Active Fractions) SrvffcC7)^M;=^^:y:7'tCffil/^fco 10 
#;0^?>24#*-e(7)^ili?r#^4 5mlt7)SS^TV^^'>Azk^*i^(pH-7. 9)^::^Af 
bfdtOtC^bT. ^ V T ^± (D A m i c o n ± h V y" y ^ m X ^ }M ^ ^< ^ W 
^ ^ tJ^^T^^m 3 To };XT (D ^ >^ y< ^ MTkm-mm 4 0 xn I ^ mtc. -nicMl^XO. IM^^ 
T > ^ ^ ^ (pH=-7. 9) X ^ m it tz. y T ^ T ^±m r> R A K ± r ^ 

;^CL-6BPt-r:^>'3£^«lg5ml^iP^. M^3M^L^:«^;iJ:«9 3 0 0 0[HJte-T:^l5>ra3S 
>^bT. rc7)|^^;^>tr^i^^>c*br^|§'a^t4Srt)0:^^:t^>'7N^K7k^^^^ Om 1 ^# 

fCo r(7)7kj§^it(::^^bTO. 1M«®^T>^^^'^^7X^^^ (pH-7. 9) X W- W it I. tz 

■7 r ^'i^^ ^±m c M± y r ^ - :^ c L - 6 B m ^ ^^mm 5 jn \ ^ m ^ . ^mmm^L^ 

^ ^ 3 0 00IeItei?l^rBlm>il^bT. r(Z)^-Y:d->'5i^«J5g^c>^bTt^^*S^tt^t 

o ;p ^ > ^ 7k ^« ^ # o 

[ 0 0 2 6 ] 

:z (D ^ \^ tz m {Z M. (D 0 . 1 MUtmT ^ ^ y^mW. (pH=7. 9) -^^ 
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mmi^. ODS (C8) ;^;^ASrfflV^fc5etBHPLC^n-eh^^^:7-Y— -e5>HLf:io H 

p L c & ^ t j-^ m it 0 , I % (o h V -y :t mm^kmrn (Am) ^ m\^^x n 

. mi^in 0 , 1 % CO h y :7 /ix n ^ ^ ti> T ir h ^ h y 71- (B m) ffl V^ /c . B m o:> 

« it ^ IB ^ ^ 5> 1 % ifi W ± #?- IS L 1 m 1 / m i n (7> i$ J:: L o 0 1 0 

. # ^ ^ » (7) 0 . 1 M ^ T >- ^ ^ ^ ( p H - 7 . 9 ) i§ ^? L fc:° ^ 

^ /I- 7k S 4! W M +t S L o o:>'i^^. a f p i fi. B i b ^ ^ tL 5 ^ K :^ ffl 
h t^'nmv.fz.. AFPli:AFP2cDfS-^$:#bfc2oc7)t:'' — >:^:55^®<7:»^*^«: 

[ 0 0 2 7 ] 

b ) 7V m m » « 

^';^:^i>;^E6>feAFP 1 irAFP 2}-ol^T<7)SDS>^^V^mM^*»]^^To:^^o AFP 1^ 

I/AFPO:Ji'^»(l^i=--5:^g.Sirif^ffl>^tt-5fci6. ^ 1^ m.^'7fm^<n^m~f ^f:L 

i6 . <>^^ 71- 1=^ (7) S D S it IS ir b T 1 6 % ^ 51 A. fc o m ^ Ift tci ffl V^ fc « ^ (7) ffi ^ T IS 

i: jb^ 0 6 o 

^ ^ 71^ (10 ml) 

2.0ml tK 

5.4 ml 3 0 % :^ y T y 71/ T ^ K 4- 0 . 8 % tf X T ^ y 7^ T ^ K 

2.5 ml 1.5M hyxjgft (pH-8.8) 

12 0 Ml 1 0 % K 7U sf[ ^ h y A 

70 //I \ 0 %]^m.m.T ^ =^ ^ j^'mm 

15.0 Ml N, N,N*,N'-'r^^/^U>v^T5:>^^$^'K 

mmfj\- (5 ml) 

3.17ml 7k 

5 0 0 Ml 3 0 % >K y T ^ y 7V T ^ K + 0 . 8 % b T ^ y 71/ T ^ K 3 0 
% 

1.25 ml 0.5M hyxjg^ (pH=6.8) 

5 0 Ml 1 0 % Y f ?vm.m^ V ^ j^mm 

30 Ml \ 0 ^ =^ ^ j^mm 

7.5 Mi N, N,N',N'~^hVP^^l/>v^T^>'ig^S 

[ 0 0 2 8 ] 

d^yT**-^ — (Elll. Markerl) tbTfiGIBCO%hMfcAyfi<«^~7*S;=^ 

^ V — K {£ 5> » ffl M v^ , mmtz, hjVl< W t (D 4 y< 1:1'^ (/:> ti ^) \z 2 mi^^M^ 

W ^ ^< ^ W R U 3 (:5^^»14kDa,Marker2). 1 M M ^ ^ > y< i^ W R 
D3N1 (6. 5kDa, Markers) , U h V 9? & V ^ — ^ M 1 4 . 

3kDa, Marker4) . ^WWfc /wit < W (3kDa. Marker4) ^ffiV^fc 

, tf — ^k9\'(DfcAyit<mi±±r7ui(Do, 1 Mmmr ^ M.7i<mm (ph-7 

. 9)'e^glSfL. riXtC7ul(7)buffer^^(0.065M Tris-HCl ( 
PH--6.8), 2% SDS, 10% Sucrose, 5% ^-merca 
pthoethanol, 0. 001% BPB^fe^^) ^ilPx.fc^(^95>SC-e5 

6^m^:m 1.x . « ^ K K #4 i: b /c o r n 0 * ^ K - ^ ^ ;^ ^ y 7V « m ^fc Sb ^ 
«^fflv^TlOOV6o:^«jiET^-T2 0#P^^^omm^*it3^^To/Co -^o^mSrEJiiJ^^i- 

o m^^yr^ ^ n ^ X V ^ AFPlfi^^**tJllkDa. AFP2^i^^»3-6kDa 

(d:^}M <^ > y< mx h o tco :itih(r)6^^m^^h^^t. a f p i n ±m(D ^ ^ zf i v ( 

AFP IV) . AFP2fl. ^ 4 y I (AFP I) \C m ir ^ h (D t m 'j^ ^ tl ^ o 
[ 0 0 2 9 ] 
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mmm (T) c 2 ) t:: te 3* l ^ ^ m o t . :^ (y:^'r ^ commm 4 o m ] ^mMi.±^ 

:i ix ^ y" "7 :^ ^ nm'W Ath . 1 0, 0 0 0 0 ^ i 5 ^> PpI m L T . 2 0 m 1 co 

^^m(r^ X ^ ^ =7 :^ ^ y ^ ^ 7 0 & c o \ 0 ^T^mw:^ :l t xMmwkm^ 

ft. ;^ b /c o CO 1^ . ^ f-4 ^ 1 8 , 0 0 0 [n] (5 3 0 5> P^T a b T . ^ 1 5 m 1 _h 

Wl^M^ ntc . :i 0^ ±^M^'0.co ^ >^ ^< ^ e . e m g / m i ^ o , m 1 2 

. :l <r> ALm:^n\c^-ir ^ s Yy s ^ ?i-mn.'^m(Dm ^ (H12A) t ti y ^ ^ h 

yy^—(Dmf^^A^^<^ — iy (I1I12B) '^Tf^ir . s u s ^ /vm^mWi\'±m ^ t V^ — 

T^trV^, ^^J\-iOyJ>.yu'-rV^^yy-( — 1^ 200 11 l(Di^^4?§^^^Ame r sham P 
harmacia Biotech Sepharose 6 HR10/30::^7^Ai;i 

ct«9o. 2 rn \ y ^x-m\i\^ ^ t xn <> ti. m 1 2 A(Dm%^mm(r>m'^ \^ - > \^7^ 

ix^AFPS 7kDa) . AFP4. AFP5 (^>^ai^l4kDa) 

T n t El 1 A(Dm'^0^ b° ^ ^ ^Vl- 7k |g ^ ^ 5 ^ S ^ O ^ ^ V ^ W $5 o 

/ci o w t> (7:> 5> ^- a ^ ^ t . ^ ^ S * ^ i« 7N ^ K v^ -r t ^ ^ :/ I I M « 
Stt7)<!:it:^^H^o r:^^??AFP3, afp4, AFP5t;::ffi^^-t-:5y/^'^n-eh>:^'^ 
:7^-(0:5->jii;55g]i 2Bco^Pn<7)*Siai?^bfc^5>T*fc5o ^ U ^ (D \f — ^ & ^ 

CD :z ^ (D^^^A t i:tm-r ^ ^ t ^> . 7 0 mc X I 0 m M m m^m m (D m ± m ^ ^ 
t X . m e 2 %(DmM&x ^ :^ ^^^'^M ^ ^< ^ m^^^mmx ^ :z 1 1> 7ik ^ thf-^ 

[ 0 0 3 0 1 

X :tr ^ t# 1^3 -r *9 # ® ^ o t^ T t Ji 15 <t [5] « 

^ S :b ti ^ ^ > ^ K ti. /c o :i ^ i* ^ >- ^ K . 9 0 C CD J: o T 

t # n ^ r t -r^ ^ 7^^ , 

[ 0 0 3 1 ] 

r * M 3 ] 

{^^*^>/^^K(7)^St»«3 } 

m:mm 1 (D (2) IE L fc o r . i/ ^ it 4^ ^ 4 O m 1 ^ ^ ;^ ^ :y 

ii?frflii«LTo (D^W-l^ ^ L^tcmi^itmm ^ . 18, ooo[p]te-e30:5>pa^ 

i^tcmm^itt^^ ^ 1 8 , 0 o 0 m^x 3 0 ^mm^-'t ^ :i t X ^ I. . m 3 2 

m I a:) ±M^m^mti^ ^(Dm^<^Mi.x±mtmmi^mmiii^mjiu^^ts^'m^>'^<^w 

[ 0 0 3 2 ] 

immm 4] 

MM m 1 CO (2) IS 3* b /c ^ o T . i> (D-r ^ ^ (Dmmm 4 0 m I ^mmi^ 

fz. :ith ^ y y^ "f- y ^ Atl . 6. 0 0 0@*5-r3 0:5>rp13S-bbT. *^2 0ml 

M vx . ^ ^< ^ W^mM ^ ^ fco rtL^i2, oooiHite-eso^^PB^iS.L^b 

xm^ . ±m^m^nti. :^(D±m^wicMi^xm-f^>'^^^^'^h^^yy^-^ 

. Im 1 -ro(0^ab^S^2 S O nm60P5iK^1^tHb/^:^^^?:>:7^:^^>-3 i^^^^jc 
J:'9lHllRbfco P*'l':^>^J^t^^t=2-^h^^^'7^ — (CfiAme r shamPha rma c i 
a B i o t e chOFPLCi/X-r-i^^tB IO-RAD<7>H i sh~S:^yJ^^m^^fc 

o 5 0 m M CO ^ -t- h y ^ It tfn^ ( p H = 3 . 7 ) ^ ffl V ^ T V A (7:) ^ {[:: ^ h ^ft 
^^$i^iA^^4^rJ^^V^^§ffitigf£3Sl m 1 y AX 0 0 . 5 M(Di^it± h V ^ (D U B ^ M 
^ ^ :i t Xn tz.. :i ^ X COmi'^if^^X 4 & C Xfj tCo '^{C . 2 8 0 n m CO iK 
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-^^"y-y^ — i^<^^fnMi^tz. 0. 1 % (o h V -y :^ m m ^ m X ^ m "it t u n 

m (o m ^ ^^2s ^ ^ n . m n r h ^ h v (d u b ^ m i: m ti ^ mi:nnPr(Dmi~ftj^i± 

2 1 4 n m t 2 8 0 n m X ^ ^ . ^ — (D ^ > y< ^ U ^ ^ M tti ^ ^ ^ ^ Z-" ^ ^ ^ tz ^ 

U . <^ -r ^ ^ 7K S <^ S fflU ^ fc^ ^ 5 :i i: ^ ^ ^ 

L/Co ::c0^f:$^>'/N:^Hc7:>|^$^SrAspag i ny 1 endopep t i da s e ^ X 
XJT r y p s i n X m V ^ ^ th -^^ o X ^ h th ^ ^ KftlfK'^Sl/i^ffi^ n-.- h 

^ y 4 —X^l\^l.fZo rHt><7)--^:7^^KWTJtt-0^/^T. App l i e d B i o s y s 

tems|tM«>0491Protein Sequenceri:785A Program 
mable Absorbace Detector^ ^^tj^l40C Microgra 

d i e n t Sy s t e m ^ M ^ th ^ T ^ J m ^ M ^ & W ^ ^ ^ :i t {C X ^ . T 

^ 7 ^ gfi ?ij * S U o ^ <0 ^ m . ^iS S l^ i < f£l IB ^ t> ^ . 6 5, 66 

3 mcD ^^}M ^ > ^< ^ K T ^ y mmm:^ xxi^ com^~j'(^ c D s mm(D^mm^^i 
^ IB ^ ifi ?ij # ^ 1 ~ 6 ^ , :zthh(D^mm^^in. mi^mmm m ^^^m ^ ^ nx 

\^^^-^^x^VT)\^^)\^y^T:^^}^5^y^^^(Dif^':f \ i i W^^^ 9 ^< ^ h i s --^ ^ 
0 % <D ^ ^ b o :l X b \^\^X ^ ^ ^ I I \ m(r>yf^^^ ^< ^ 

[ 0 0 3 3 ] 

. T B a o v^ T ^ ^ ^ I — I V 4 CO :^ ^« ^ > ^ « a « 1^ ^ r o 

« T i" o 
a ) ^ -f I i-y 

^ y iy ti ^ \^ ^ ^ y u 4 . ^ ^ IS y iS u ^ , -tiS^^iSu^, 

^ X2 u ^ y M u 4 s y ^ ^ s y< y< if u 4 ^ 
T y< 4 . y-^-^^u^, 4 iy u 4 . iy IS u 4 

^ i3 ^ 4 ti V y ti ^ ^ ^ iy ^ ^ ^ =7 y V iy ly ^ . ^i/>'. 
T iy ^ >^^nr>r>:^ 

-TiS ^ ^ K n :ar^ > . vi =7 y y ^ ^ ly ^ ^ ly if- ^ IS 
d ) ^ ^ :r I V §^ 

^ y ti 'J- ^ ^ y vi ^ ^ h ^ Zy ^ ^ -^:^^^yiytixyt}. 
^ y iy ti 

(a. ::Lth^\t.^ 4 :f \ mt I Ym^mis%m^\.x\^^^) 

e ) A F G P 

^ ^ 7 ^ y ^ V ^ y 

[ 0 0 3 4 ] 

[ ig ^ ] 

^ ^ > ^ « . ±.t^\^fchi^^. m ^\^T 4 y ^ ^) — J-^ . * A ^ jo tt 5 7K A (7) 

j^feft^^J:5:i:ft*Mt:. ffi^^^«SrK5ii:b. ^ f- . t^c, y y ^) — ^ ^ m -t ^ 'i^ 'y y 

5 V^ ift « ift ^ f:: T . * S 1^ p^b f:: J: ^ IE W ^ ^ II * ^ « b # ^ ^ 5^ ^ :»P 

# t:: *5 v^ T t fl- M « ^ o 

b u . m 4^- -T? . 9)] ^ (T) ± ^ y^ w ^ y ^< ^ w \^ . umfj\c^^^^^^'&(o^m\^\^t^ 

^ l/^ ^ T . « J- ^ S b ^# T * ^Ij ffl tb T V^ T^C , ^ iX \Zi 

bT. ^mm o:>mtzfj:^w ^ y ^< ^ Wit, . b*iiii^. ^ ^^o&m7\^m . %%7^^ t mm^i^(7^ 
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[ 0 0 3 5 ] 

[ m m m i 

SEQUENCE LISTING 

(110) AIST Hokkaido 

(120) Antifreeze protein fron fish 

(130) s. tiidaOOOl-0003 

<140> 

<141> 

(160) 6 

<170> Patent In let. 2.1 
<210> 1 
<211> 65 

(212) PRT 

(213) Zoarces elongatus Ener 

(400) 1 

Gly Gin Ser Val Val Ala Thr Gin Leu lie Pro Met Asn Thr Ala Leu 

15 10 15 

Thr Pro Ala Met Met Glu Gly Lys Val Thr Asn Pro Ser Gly He Pro 

20 25 30 

Phe fal Glu Ala Ser Gin He ¥al Gly Lys Gin Val Asn Val He Val 

35 40 45 

Ala Lys Gly Gin Thr Leu Met Pro Asp Met Val Lys Thr Tyr Ala Gly 
50 55 60 

Lys 

65 

(210> 2 
(211) 195 
<212> DNA 

<213> Zoarces elongatus Ener 
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<220> 
<221> CDS 
(222) (1).. 
(400) 2 
ggc cag tec 
Gly Gin Ser 
1 

act ccg gcg 
Thr Fro Ala 

ttc gtg gag 
Phe Yal Glu 

35 

get aag ggc 
Ala Lys Gly 
50 

aag 
Lys 

65 



(195) 

gtg gtg 
Val Val 
5 

atg atg 
Met Net 

20 

gcg tec 
Ala Ser 

caa ace 
Gin Thr 



gee acc 
Ala Thr 

gag ggg 
Glu Gly 

caa ata 

Gin He 

etc atg 
Leu Met 

55 



cag ctg ate 
Gin Leu lie 
10 

aag gtg acc 
Lys Val Thr 

25 

gtg ggg aag 

Val Gly Lys 
40 

cca gae atg 
Fro Asp Met 



ccc atg aat act gcc ctg 
Pro Met Asn Thr Ala Leu 
15 

aac cca age ggc ate ccg 
Asn Pro Ser Gly lie Pro 
30 

caa gtg aac gtg ata gtg 
Gin Val Asn Val He Val 

45 

gtg aaa acg tac gcg gga 
Val Lys Thr Tyr Ala Gly 
60 



48 



96 



144 



192 



195 



10 



20 



(210) 3 30 
<211> 66 
<212> PRT 

(213) Zoarces elongatus Ener 

(400) 3 

Asn Gin Glu Ser Val Val Ala Ala Val Leu lie Fro He Asn Thr Ala 

15 10 15 

Leu Thr Val Gly Met Met Thr Thr Arg Val Val Ser Pro Thr Gly He ^o 
20 25 30 
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Pro Ala Glu Asp He Pro Arg Leu He Ser Met Gin Val Asn Gin Val 

35 40 45 

Val Pro Met Gly Thr Thr Leu Met Pro Asp Met Val Lys Gly Tyr Ala 

50 55 60 

Pro Ala 
65 



10 



(210) 4 
<211> 198 
<212) MA 

(213) Zoarces eloogatus Kner 

<220> 

(221) CDS 

(222) (1)..(198) 20 
<4C0> 4 

aac cag gag tec gtg gtg gcc gcc gtt ctg ate ccc ata aat act gcc 48 
Asn Gin Glu Ser Val Val Ala Ala Val Leu He Pro He Asn Thr Ala 

15 10 15 

ctg act gtg ggg atg atg acg aca egg gtg gtc tec cca acg ggc ate 96 
Leu Thr Val Gly Met Met Thr Thr Arg Val Val Ser Pro Thr Gly He 

20 25 30 30 

ccc gcc cag gac att ccc cga tta ate tea atg caa gtg aac cag gta 144 
Pro Ala Gin Asp He Pro Arg Leu He Ser Met Gin Val Asn Gin Val 

35 40 45 

gtg ccg atg ggc aca acc etc atg cca gac atg gtg aaa ggg tac gcc 192 
Val Pro Met Gly Thr Thr Leu Met Pro Asp Met Val Lys Gly Tyr Ala 

50 55 60 

ccg get 198 
Pro Ala 
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65 

<210> 5 
<211> 67 
<212) PRT 

(213) Zoarces elongattis Ener 

<400> 5 10 
Asn Gin Ala Ser Val Tal Ala Thr Gin Leu He Pro He Asn Thr Ala 

15 10 15 

Leu Thr Leu ?al Met Met Lys Ala Lys Val Ala Thr Pro Met Gly lie 

20 25 30 

Pro Ala Glu Asp He Pro Arg He Val Ser Met Gin Val Asn Gin Ala 

35 40 45 

Val Ala Cys Gly Thr Thr Leu Met Pro Gly Met Val Lys Thr Tyr Thr 20 

50 55 60 

Pro Val Lys 
65 

<210> 6 
(211> 201 

<212> MA 30 
(213) Zoarces elongatus Ener 

(220> 

(221) CDS 

<222> a)..(201) 

(400) 6 

aac cag gcg tec gtg gtg gcc acc cag ctg ate ccc ata aat act gcc 48 
Asn Gin Ala Ser Val Val Ala Thr Gin Leu He Pro He Asn Thr Ala 
15 10 15 
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ctg act ctg gtg atg atg aag gcg aag gtg gcc acc cca atg ggc ate 
Leu Thr Leu ?al Met Met Lys Ala Lys Val Ala Thr Pro Met Gly He 

20 25 30 

ccc gcc gag gac att ccc cga ata gtc tea atg caa gtg aac cag gca 
Pro Ala Glu Asp He Pro Arg He Tal Ser Met Gin Tal Asn Gin Ala 

35 40 45 

gtg gcg tgt ggc aca acc etc atg cca ggc atg gtg aaa aeg tac act 
Val Ala Cys Gly Thr Thr Leu Met Pro Gly Met Val Lys Thr Tyr Thr 
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